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DETAILED ACTION 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

(e) the Invention was described in (1) an application for patent, published under section 122(b). by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1-20 are rejected under 35 U.S.C. 102(a) and (e) as being anticipated by 
[USPUB 20020181843] to Vaganov. 

With regard to claims 1, 7, and 16, Vaganov discloses a IVIEI\/IS optical switch. 
Fig. 4 shows input optical fibers 12 for receiving beams of light and output optical fibers 
26. Fig. 5 shows a first array of support devices 32 connected to said input optical 
fibers 12 for creating bends in said fibers. Also, a second array of support devices 36 is 
shown connected to said output optical fibers 26 for creating a bend in said output 
optical fibers 26. Furthermore, Vaganov teaches bends in said input and output optical 
fibers to direct the beams of light from the input optical fibers 12 to said output optical 
fibers 26: "At least a portion of the distal ends of the optical fibers move in three 
orthogonal and at least two angular dimensions to direct output beams from the plurality 
of transmitting devices to the plurality of receiving devices [0040]." It is noted to 
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applicant that "transnnitting devices" comprises input optical fibers while "receiving 
devices" comprises output optical fibers. Fig. 5 clearly shows bends in the input 12 and 
output 26 optical fibers and said beams of light being directed from input optical fibers 
12 to output optical fibers 26. Furthermore, the method of directing a beam of light 
regarding claim 16 is inherent to this disclosure. 

With regard to claims 2, and15 in addition to the rejection of claim 1 previously 
discussed above, Fig. 2 shows a mirror 16 for receiving the beam of light from input 
optical fiber 12 and reflecting the beam to the output optical fiber 26. 

With regard to claims 3, 8 and 17, in addition to the rejection of claim 1 previously 
discussed above, Figs. 21 A and B show an actuator device which is associated with 
each of the plurality of optical fibers 12, each mounted on array of support devices 32 
used to create various directional bends in optical fibers 60. Among other detail, the 
teaching in paragraph [0140] indicates that a voltage applied on electrodes 174 and 176 
will generate a force and cause a first actuator 190 to bend fiber toward the +Y 
direction. It is also taught that a voltage applied on electrodes 180 and 182 will 
generate a force and cause a second actuator 194 to bend the fiber in the -Y direction. 
Therefore, one can infer that a voltage applied on electrodes 177 and 178 will generate 
a force and cause actuator 192 to bend the fiber in the +X direction. This teaching 
anticipates applicants claim because first actuator 190 in a first pair of actuators 190 
and 192 causes a force along an axis (+Y) to bend the input fiber 60, which is 
perpendicular to axis (+X) along which a force is generated by said second actuator 192 
in first pair of actuators 190 and 192 to create a bend in the input optical fiber. 
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Furthermore, the method of directing a beam of light regarding claim 17 is inherent to 
this disclosure. 

With regard to claims 4, 9 and 18, in addition to the rejection of claim 3 discussed 
above, Fig. 3 shows identical structure for both first 32 and second 3^ array of support 
devices (same construction for input and output devices). Furthermore, Vaganov 
teaches, "FIG. 3 illustrates one embodiment of an optical switch 30 of the present 
invention. The FIG. 3 embodiment includes five major components, a transmitting unit, 
hereafter a "transmitting array" 32, an optical transparent media 34, a receiving unit, 
hereafter a "receiving array" 36, a control system 38 and a packaging 40. Transmitting 
and receiving arrays 32 and 36 each include an optical body 42, a fiber connector 44, a 
cavity 46, a lens 48, a focusing device 50 and a transmitting directing device 54 [0080]." 
Therefore it is inherent that Figs. 21 A and B also show an actuator device which is 
associated which is associated with each of the plurality of optical fibers 26, each 
mounted on said second array of support devices 36 used to create various directional 
bends in optical fibers 60. Among other detail, the teaching in paragraph [0140] 
indicates that a voltage applied on electrodes 1 86 and 1 84 will generate a force and 
cause a third actuator 196 to bend fiber toward the -X direction, and that a voltage 
applied on electrodes 182 and 180 will generate a force and cause a fourth actuator 194 
to bend the fiber in the -Y direction. This teaching anticipates applicants claim because 
said third actuator 196 in a said second pair of actuators 196 and 194 causes a force 
along an axis (-X) to bend the output optical fiber, which is perpendicular to an axis (-Y) 
along which a force is generated by said second actuator 1 94 in first pair of actuators 
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196 and 194 to bend the output optical fiber. Furthermore, the method of directing a 
beam of light regarding claim 18 is inherent to this disclosure. 

With regard to claims 5 and 1 3, in addition to the rejection of claim 3 previously 
discussed above, Figs. 12A and 12B show first array of support devices 32 to further 
comprise first support plate 156 connected to optical fiber 12 via connector 62. This 
construction is repeated for each of the optical fibers 12 in said array 32. Fig. 12b 
shows device in actuated position with said first support plate 156 in forced in rotated 
position by said first pair of actuators so as to impart bending 60 to input optical fiber 12. 
More specifically, " Actuators 76, 77, and electrodes 157 and 159 are formed in base 
member 32. This actuator design allows changing angular position of movable part 156 
and 158. Actuators 76, 77, and electrodes 157 and 159 allow the application offeree to 
movable parts 156 and 158 and resulting in a change in their position [01 1 1]." 

With regard to claims 6 and 14, the construction of said first array 32 and second 
array 36 of support devices are taught to be identical as previously discussed above. In 
addition to the rejection of claim 4 above, Figs. 12A and 12B show second support 
device 36 to further comprise a second support plate 158 connected to optical fiber 12 
via connector 62. Fig. 12b shows device in actuated position with said second support 
plate 1 58 in forced in rotated position by said second pair of actuators so as to impart 
bending 60 to input optical fiber 12. More specifically, "Actuators 76, 77, and electrodes 
157 and 159 are formed in base member 32. This actuator design allows changing 
angular position of movable part 156 and 158. Actuators 76, 77, and electrodes 157 
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and 159 allow the application of force to movable parts 156 and 158 and resulting in a 
change in their position [01 1 1]." 

With regard to claim 10, in addition to the rejection of claim 9 previously 
discussed above, Fig. 21A shows a first plurality of bands (174-186) of material 
surrounding the input optical fibers 12 (Fig. 3). This structure is associated with each of 
the input optical fibers 12 within said first array of support devices 32. This feature is 
illustrated clearly by the side cross-sectional view of Fig. 21 B. 

As discussed above, since the construction is identical for both input 32 and 
output 36 arrays, Fig. 21 A also implies a second plurality of bands (174-186) of material 
surrounding the input optical fibers 26 (Fig. 3). This structure is associated with each of 
the input optical fibers 26 within said second array of support devices 36. This feature is 
illustrated clearly by the side cross-sectional view of Fig. 21 B. 

With regard to claim 1 1 , in addition to the rejection of claim 10 discussed above, 
as discussed above, a voltage applied between bands 174 and 176, and bands 177 and 
178 create a force between said bands and said first pair of actuators 190 and 192 so 
as to cause impart a bend in said input fibers 12. Vaganov teaches the force between 
electrode bands and actuators to cause fiber bending: "When a voltage is applied to 
plates 174 or 178 the electrostatic force attracts corresponding parts of moveable 
member 172. This results in a change of the angle or position of fiber 60 and beam 196 
to create the required tilt or angle of the outgoing light beam [0137]." This disclosure 
anticipates the applicant's claim. 
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With regard to claim 12. since the construction is identical for both input 32 and 
output 36 arrays, the discussion above regarding claim 1 1 implies that a voltage applied 
between bands 180 and 182, and bands 184 and 186 create a force between said 
bands and said second pair of actuators 194 and 196 so as to cause impart a bend in 
said output fibers 12. Vaganov teaches the force between electrode bands and 
actuators to cause fiber bending: "When a voltage is applied to plates 174 or 178 the 
electrostatic force attracts corresponding parts of moveable member 172. This results in 
a change of the angle or position of fiber 60 and beam 196 to create the required tilt or 
angle of the outgoing light beahn [0137]." This disclosure anticipates applicants claim. 

With regard to claim 19, the method of directing a beam of light is inherent to the 
disclosed apparatus described above in the rejections of claims 10-12. For clarity, it is 
noted to applicant that the "first pair of actuators" and "second pair of actuators" of 
claims 1 1 and 12, comprise the "first and second actuators" and "third and fourth 
actuators" of claim 19, respectively. 

With regard to claim 20, the method of directing a beam of light is inherent to the 
disclosed apparatus described above in the rejections of claims 5 and 6. For clarity, it is 
noted to applicant that the "first pair of actuators" and "second pair of actuators" of 
claims 5 and 6, comprise the "first and second actuators" and "third and fourth 
actuators" of claim 20, respectively. 
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Conclusion 



The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. [USPUB 20030210854] to Tu, [USPUB 200100179556] to 
Goodman et al, and [USPAT 6,445,844] to Neukermans et al wliich describe related 
optical switch arrays with actuated flexing of fiber ends. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to James D. Stein whose telephone number is (571) 272- 
2132. The examiner can normally be reached on M-F (8:00am-4:30pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Rodney Bovernick can be reached on (571) 272-2344. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Infonnation regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more Information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 





